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® Compoatta elastomerlo material and process for making tha same. 



0 A method of producing a composite elastic ma- 
terfaJ comprises stretching an elastic web to ekx> 
gala It, for example, elongating a non woven web or 
mettblown etotomeric fibers, and bonding the elon- 
gated web to at toast one gatherable web, such as a 
spunbonded polyester fiber material* under condi- 
tions which soften at least a portion of the elastic 
web to form the bonded composite web of elastic 
material. The composite materiaf is relaxed imme- 
diately after the bonding to prevent the elastic web 
from losing Its ability to contract from the stretched 
dimension* which it assumed during the bonding 

a step. Such immediate relaxation of the composite 
material after the bonding step results in the elastic 
M web retaining its ability to contract so that upon 
^termination of the elongating force, the elastic web 
© contracts to form gathers in me gatherable web. The 
..bonding may be effectuated by pattern embossing 
P overlaid elastic and gatherable webs with at least 
portions of the elastic web heated to at least its 
^softening temperature. The resultant composite elas- 

atic material comprises a coherent elastic web which 
is bonded to at least one Coherent gatherable web 
whereby the gatherable web is extensible and con* 
tractibfe with the elastic web upon stretching and 



relaxing of the composite material. 
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COMPOSITE ELASTOMERIC MATERIAL AND PROCESS FOR MAKING THE SAME 



BACKGROUND OF THE INVENTION 

Field of the Invention 

The present Invention is concerned with en 
elastlcized material, a method of nutting the same 
and articles made tharefrdm* More particularly, the 
present Invention is concerned with a composite 
elastic materia! comprising at least one elastic web, 
such as a nonwoven web of eiastomeric fibers, 
bonded to one or more web$ of gatherable mar 
terial, such as one or more webs of a nonwoven, 
non-elastic material 



Description of the Related Art 

Composite fabrics comprising at least one lay- 
er of nonwoven textile fabric mechanically secured 
to an elastic layer are known. For example. US. 
Patent 4,446,188 discloses textile laminate meter!- 
ate comprising an inner layer of elastic material, 
such as a polyurethane foam of a thickness of 
about 0.025 inches, needle punched at a plurality 
of locations to a nonwoven textile fabric layer- The 
needle punched superposed layers are then 
stretched within the elastic limits of the elastic layer 
to permanently stretch the nonwoven fabric layer 
material needle punched thereto. When the elastic 
layer is allowed to relax and return to substantially 
Its condition prior to fcerng stretched, the nonwoven 
fabric layer is stated to exhibit increased bulk by 
virtue of the relaxation of Its permanently stretched 
fibers. 

U.S. Patent 4,209,593 d&lcosee a method of 
making an elastic material which includes continu* 
ousiy forwarding relatively eiastomeric fibers end 
elongatabie but relatively non-elastic fibers onto a 
forming surface and bonding at toast some of the 
fiber crossings to form a coherent cloth which is 
subsequently mechanically worked, as by stretch- 
ing, following which it is allowed to relax. As de- 
scribed by the patentee at column 8, line 19 at 
$eq, the elastic modulus of the cloth is substantially 
reduced after the stretching, resulting in the perma- 
nently stretched non-elastic filaments relaxing and 
looping to increase the bulk and Improve the feel of 
the fabric (column 9, lines ^14 and Figure 3)> 
Forwarding of the filaments to the forming suface is 
positively controlled, which the patentee (column 7. 
lirm 19 at seer) contrasts to the use of air streams 
to convey the fibers as used in meltblowing opera- 



tion. Bonding of the filaments to form the coherent 
doth may utilize embossing patterns or smooth, 
heated roll nips, as set forth at column 9, line 44 et 
seq. 

5 U.S. Patent 3,316,139 discloses a composite 

fabric comprising a layer of an elastic or resilient 
materiel and an overlaying layer of fabric, for ex- 
ample, a woven fabric, The elastic fabric may be a 
polyurethans foam or a nylon woven to impart 

10 alienability or the like and, as is disclosed In the 
paragraph bridging columns 1 and 2 of the patent, 
an adhesive may be appfied in a predetermined 
pattern to the elastic materia) which is then 
stretched, and while $n a stretched or elongated 

is state, the overlying fabric is contacted therewith 
and held in pressure engagement for a time suffi- 
cient to ensure adhesion of the two layers* When 
the applied adhesive is dry, tension on the becking 
material is released causing the overlying non- 

so elastic fabric to gather in the areas outlined by the 
adhesive. > 

U S. Patent 3,587,787 discloses the manufac- 
ture of a resilient cellulcslc wadding product at- 
tained by laminating paper and a prefetched 

£& polyurethans foam materiel. An adhesive i$ applied 
In a desired pattern as Illustrated In the drawings 
and the paper is laminated to either side of the 
prefetched polyurethans foam material. The pa- 
per layers may be wetted to reduce their resis* 

40 fence to being compressed by retraction of the 
prestretched polyurethane foam after lamination erf 
the paper layers thereto, thereby providing a crap- 
ed effect as illustrated In Figures 3 and 4 of the 
patent 

US. Patent 2.957,512 concerns a method of- 
producing elastic composite sheet materials and 
discloses that a reticulated, fibrous web formed of 
an eiastomeric material such as rubber, including 
butadiene*styrene copolymers, may be utilized as 

40 the elastic ply of a composite material, as dis- 
closed at column 3. lines 1S-24. At column 5, lines 
30-4$, the patent discloses, with reference to Fig- 
ure 7 of the drawings, that a relaxed sheet material 
ply may have a fibrous web of eiastomeric material 
of smaller area than the sheet material stretched so 
as to conform it In area to the area of the sheet 
material and the plies bonded together at spaced 
points or areas. Upon allowing the fibrous 
eiastomeric ply to relax, the composite body is 

w stated to assume the structure 'shown* in Figure 7, 
which is described at column 5, ilne 15 et seq as 
showing a fibrous web of eiastomeric material 50 
bonded at spaced areas or lines 56 to a ply 53 of a 
creped or corrugated flexible sheet material, which 
• may be paper or a synthetic resin material* The 
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structures of the patented invention are stated to 
bo particularly wall suited for the manufacture at 
foundation garments, bathing garments, elastic 
stockings, ankle braces, bete, garters, galluses and 
the Ilka, 

US. Patent 4,426,420 disclows hydrauftcally 
entangled spunlaced fabrics and a method of mak» 
ing them which Includes (see the Example, a col- 
umn 6) drawing a potantiaHy elastomeric fiber, and 
allowing it to relax between the draw end wind-up 



SUMMARY OF THE INVENTION 

In accordance with the present invention there 
la provided a method of producing a composite 
elastic material comprising at least one gatherable 
web bonded to at least one elastic web, the meth- 
od comprising (a) tensioning an elastic web (which 
may comprise a fibrous web such as a nonwoven 
web of elastomeric fibers, 94)., meltblown 
etestameric libera} to elongate it <b) bonding the 
elongated elastic web to at least one gatherable 
web under conditions which soften at least portions 
of the elastic web to form a bonded composite 
web; and (c) relaxing the composite web Imme- 
diately after the bonding step whereby the gathere- 
bte web la gathered to form the compoatte elastic 
material. Other aspects of the invention provide for 
maintaining the ftbroua elastic web in a stretched 
condition during bonding, at an elongation of at 
least about 25 percent, preferably about 25 percent 
to over 500 percent for example, about 25 percent 
to 550 percent elongation during the bonding. 

In another aspect of the present invention, the 
method includes bonding the elongated elastic web 
to the gatherable web by overlaying the elastic and 
OStherabte webs and applying heat and pressure to 
the overlaid webs, for example, by heating bonding 
sites on the elastic web to a temperature of from at 
least about 65*C to about 12Q*C, preferably from 
at toast about 70*C to about 9G'C. 

in accordance with the present invention there 
ra also provided an elastic composite material com- 
prising en elastic web bonded to at least one 
gatherable web which is extensible and corrtractibfe 
with the elastic web upon stretching and relaxing of 
the composite material, the elastic composite ma* 
teriai being made by a method as described above. 

In accordance with another aspect of the 
present Invention, the elastic web is bonded to the 
gatherable web at a plurality of spacad-apart loca- 
tions m a repeating pattern and the gatherable web 
is gathered between the bonded locations. 



Other aspects of the invention provide that the 
elastic web may comprise a nonwoven web of 
elastomeric fibers, preferably elastomeric micro- 
fibers; such as, for example, an' elastomeric non- 

5 woven web of meitblown elastomeric fibers or an 
elastomeric film, 

Other aspects of the invention include one or 
more of the following in any combination: the 
elastomeric fibers, preferably meitblown 

to elastomeric fibers, may be formed from material 
selected from the group Including (i) A»»A r block 
copolymers wherein A and A' may be the same or 
different endblocks and each is a thermoplastic 
polymer endbiock or segment which contains a 

15 styrenic moiety such as polystyrene or polystyrene 
homologs,, and 6 Is an elastomeric polymer mid- 
week or segment, e g., a midbtock selected from 
the group Including poly (ethylene-butyiene), 
polylsoprene and potybutadlene, with poly* 

so (ethytene-butylene) being preferred snd (il) blends 
of one or more potyoleffns with the A~B-A* block 
copolymers of (I) where B is a poly(ethylene- 
butytene) mWWocfc each of the A and A' end- 
biocks may be selected from the group consisting 

26 Of polystyrene and polystyrene homologs. e.g., 
poiy(aJpha rnethylstyrene}, and where tne 
elastomeric fibers are formed from a blend of one 
or more polyotefina with an A-B-A* block copolymer 
where B is a poiy(etbylene*butytane} mirjWock r the 

3D potyotafm is satected from one or more of polyeth- 
ylene, polypropylene, polybutene, ethylene copoyh 
mers, propylene copolymers and butane 
copolymers: the elastomeric Rim and . the 
elastomeric fibers which form the elastomeric non- 

ss woven web, e.g>, the meitblown mlcrofibers, are 
composed, of at least 10 percent* for example at 
least 20 percent more specifically at least 30 per- 
cent, 04m from about 10 percent to 90 percent by 
weight of the aforesaid A-B-A' block copolymers 

40 and greater than 0 percent by weight e.g M from 
about 90 percent to about 10 percent by weight of 
the polyoletin; the elastic web, e.g., a fibrous elas- 
tic web, is bonded to the gatherable web at a 
plurality of spaced-aoart locations in a repeating 

49 pattern and the gatherable web is gathered be- 
tween the bonded locations; the elastic web prefer- 
ably has a low basis weight of from about 5 to 
about 300, preferably from about 5 to about 200, 
grams per square meter (gm/m 3 ), for example, from 

so about 5 to about 100 grams per square meter, 
although its basis weight can be much higher; the 
gatherabie web is a nonwoven, non-elastic material, 
preferably one composed of fibers formed from 
materials selected from the group including polyes* 

09 ter fibers, e.g.* polyethylene terephthaiate) fibers, 
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pdyotefin fibers, poryamide fibers e.g., nylon 
bars, ceiMosic fibers, e,g M cotton fOwg, and mix- 
turns thereof. Alternatively, the gatherable web may 
be any suitable woven fabric. 

bi on* aspect of the invention, the composition e 
of the A-B-A' polymer used such that the sum of 
the molecular weight of A with the molecular weight 
of A' Is from about 14- to 31 percent (from about 14 
to 20 percent when B Is poly(ethylene*butytene)> of 
the molecular weight of the A-fr-A' block io 
copolymer- 

Other aspects of the Invention are described in 
the description of preferred embodiments, 



BRIEF DESCRIPTION OF THE DRAWINGS 



DESCRIPTION OF THE PREFERRED EMBODU 
MENTS 



7S 



Figure 1 Is a schematic view In elevation 
illustrating one mode of carrying out the method of 
the present invention; M 

Figure 2 fa a schematic plan view with parts 
broken way of one embodiment of a composite 
eiastfc material in accordance with the present in- 
vention, shown in a stretched condition; and 

Figure 2A Is a section view along Una A-A of & 
Figure 2, but with the composite elastic material In 
a relaxed condition relative to Its condition in Fig- 
ured 



30 



The composite elastic materials of the inven- 
tion generally comprise at least one layer or web of as 
elastic material bonded to one or more other layers 
of gathsraqle material, the elastic web being main- 
tained In a stretched condition within its elastic 
range during the bonding step so that upon con- 
tracting or recovering after release of the stretch- 40 
ing, Le., elongating, tension force, the layer or 
layers to which it is bonded will gather or pucker. 
The resultant composite material is itself elastic, 
any of Its non-elastte layers being able to move 
with the stretching of the elastic layer by reason of 
the play or give provided by the gathers formed, 
upon relaxation of the stretched elastic web. In the 
non-elastic layers to which the nonketotic web or 
webs are bonded. Composite materials made In 
accordance with the invention have shown remark- so 
ably good uniformity, hand, bulk, strength and elas- 
tic properties, 

A wide variety of materials may be employed 
as the elastic web. As used herein and in the 
daims, the terms "elastic* and "elastomeric" havB 55 
their usual broad -meanings. However, for purposes 
of this Invention "elastic" may be conveniently 
defined as follows. A material is elastic if it is 



atretehabie to an elongation of at least about 25 
percent of its relaxed length, Ls H can be stretched 
to « least about one and one-quarter times its 
relaxed length, and upon release of the stretching 
force will recover at least about 40 percent of the 
elongation. I.e., will, in the case of 25% elongation, 
contract to an elongation of not more than about 15 
percent. For example, a 100 centimeter length of 
material will, under the foregoing definition, be 
deemed to be elastic if it can be stretched to a 
length of at least about 125 centimeters and if, 
upon release of the stretching force, It contracts, In 
the case of being stretched to 125 cm, to a length 
of not more than about 115 centimeters. Of course, 
many elastic materials used in the practice of the 
Invention can be stretched to elongation* consider* 
ably in excess of 25 percent of their relaxed length, 
and many, upon release of the stretching force, will 
recover to their original relaxed length or very close 
thereto. At least for some purposes of the present 
Invention, elastic materials which upon reteawof 
the stretching force recover ail or nearly ail of their 
elongation are preferred. Elastic webs suitable for 
use in the Invention include both elastic films and 
nonwoven fibrous elastic webs such as, tor exam- 
ple, meltblown elastomeric fibrous webs. Such fi- 
brous webs usually comprise "mlcroflberc*. which 
term, as used herein and In the claims, moans and 
Includes fibers of a diameter not greater than about 
100 microns, e.g„ fibers of from about 1 to 50 
microns in diameter, such as those which may be 
obtained by the me/ftlowjng and spunbondlng pro. 
cesses. In feet, nonwoven webs of rneJtfoiown 
microfibers constitute a preferred embodiment 
thereof. As used herein and In the claims, 
"meltblown ■ microtlbers refer to smaiJ diameter 
fibers, usually of a cfiameter not greater than about 
100 microns, made by extruding a molten thermo- 
plastic material as molten threads through a plural- 
ity of orifices Into a high velocity gas (e-g M air) 
stream which entrains the extruded threads at their 
point of emergence from the orifices and attenu- 
ates the threads of molten thermoplastic material tg 
reduce the diameter thereof, the gas stream-borne 
fibers then being deposited upon a collecting 
screen to form a coherent web of randomly dls* 
pered fibers. Such a process Is disclosed, for ex* 
ample, in U.S. Patent 3,340,241, issued November 
19, 1974 to Robert R* Butin et aJ, the dlscJosure of 
this patent is hereby incorporated by reference 
herein. 

The fibrous elastic web may also comprise a 
composite material in that it may be comprised of 
two or more incfividual coherent webs or it may 
comprise one or more webs Individually comprised 
of a mixture of elastic and non-elastic fibers. As an 
example of the latter type of elastic web, reference * 
is made to the aforementioned U.S. Patent 



PAGE 8/52* RCVD AT 12/22/2003 4:22:16 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/0 * DNIS:8729306 * CSID:920 721 0279 * DURATION (mm-ss):1348 



DEC 22 2003 15:32 FR KC LEGAL DEPT 920 721 0279 TO 917038729306 P. 09/52 

7 0217 032 a 



4,209,533 in which elajrtomeric and non- 
el**tc>menc fiber$ are co-mingled to form a slog]© 
coherent web of randomly dispersed flbara. Arv 
other example of such a composite web would be 
on* made by a technique such as disclosed In US, 
Patent 4,100,324 Issued July 11, 1S78 10 Richard 
A* Anderson et al, and assigned to the assignee of 
this application, that potent rfscfasas a nonwoven 
materiel comprised of a mixture of meltblown ther- 
moplastic and other fibers which are combined in 
the gas stream In which the meltblown fibers are 
borne so that an intimate entangled co-mingling of 
thermoplastic meltblown fibers and other fibers, 
e.g., wood puJp or staple libers, occurs prior to 
collection of the fibers upon a collecting device to 
form a coherent web of randomly dispersed fibers. 
The tfackwir* of U.S. Patent 4,100,324 is also 
incorporated by reference herein. 



A useful material for making the elastomerfc 
libers of the fibrous elastic web of the present 
invention, for example, for forming meltblown 
elastomeric fibers which can be coflected to form 
« an elastomerte fibrous nonwoven web which can be 
utilized in practicing the present Invention, are 
block copolymers having the general formula A-B* 
A* where A and A' are each a thermoplastic poly- 
mer endbiock which contains a styrenlc moiety 
*o such as a poly (vinyl arene) and where B is an 
aUwtomerlc polymer midbtock such as a conju- 
gated dfene or a lower alkene polymer. 

As used herein the term •atyrenic moiety* 
means a monomelic unit represented by the for- 
ts muta: 



A 

<=H CM 
CH CK 



Preferred materials for forming the etastcmeric 
fibrous nonwoven web are ones in which the A and 
A 1 endbteks are selected from the group including 
polystyrene and polystyrene Homologe such a* 
poiy(alpha methylstyrene) and the B midblook i$ 
either poiybutadiene, poiylsoprene or poly • 
(ethylene-butylene). Materials of this general type 
are disclosed in US, Patents 4,333,782, to H. A. 
Pieniek, 4.323,534 to Des Marals and 4,396,425 to 



$0 



Jonea. SimUir materials are disclosed in U.S. Pat- 
ent 4,419,123, Issued November 28, u»3 to Wil- 
liam L, BunneJIe which describes A-B^A block 
copolymers having styrenlc endblocka A and amor- 
phous intermediate blocks B, CornmerciaJly avail* 
able A-B-A' block copolymers having a saturated or 
essentially saturated poly (ethylene-butylene) mid* 
block or segment B represented by the formula: 



oo^eif'i^efl^evfy'weJ 



. where x, y and n are positive Integers, and 
polystyrene A and A' endblocka represented by the 
formula; 



60 



80 
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-f.CH.-CM4- 



A 

r r 

CH cm 



> where n to a positive imager which may be the 
same or different far A and A\ ar* sometimes 
referred to as S-EB-S <poty«ryrene/poly(ethylane- 
butyleoe)/polystyrerw) block copolymers, are avail- 
able under the trademark KRATON for example, 
KRATON 8 1650. KRATON <S 16S2 and KRATON 
GX 1657 from Shell Chemical Company, KRATON 
rubber materials are described in detail in a num- 
ber of Shell Chemical Company publications In- 
cluding one designated SO: 198-83, 7/83 5M 
KRATON 6 1650 rubber has a weight ratio of 
polystyrene A and A' endbJocka to pory(ethytene* 
butylene) B midbtodcs of 28:72; for KRATON 0 
1652 rubber trie weight ratio la 29:71 and for 
KRATON OX 1657 the weight ratio fe 1*88. For 
exampre, with respect to the KRATON GX 1667 the 
sum of the molecular weight of A with the molecu- 
lar weight of A' is U percent of the molecular 
weight of the A*8*A' block copolymer, These block 
copolymer? are not believed to contain plasttetzer 
oils although they are commercially available In 
compounded form. The G 1650 and G 1952 block 
copoylmers are available In crumb form and have a 
specific gravity of 0*91 and a Shore A Hardness of 
75. The OX 1657 block copolymer la available in 



75 



35 



pellet form, has a specific gravity of 0.80 and a 
Shore A Hardness of 66. KRATON G materials 
have been found to be satisfactory for meltblowing 
in essentially pure form at high extrusion tempera- 
tures of at least about 290 degrees Centigrade and 
to be satisfactory for meltblowing at such high 
temperatures and at even lower temperatures If 
blended with polyolefin materials which reduce the 
viscosity of the blend as compared to the viscosity 
of the pure KRATON 3, The A-B-A' block 
copolymers may be extruded or otherwise formed 
to produce eiastomeric materials* particularly 
eiastomeric films and elastomeric flbejs, mora par- 
ticularly, elastomeric microti bens as by meltblow- 
ing. The S-EB-S thermoplastic block copolymer 
material provide* a material which, even when con* 
talnfng a rather high content of polyolefin materia], 
provides satisfactory elastic and strength proper- 
ties. 

Other eiastomeric resins which may be utilized 
to form the eiastomeric web of the present inven- 
tion are A-B-A' block copolymers where A and A a 
ere polystyrene endblocks, as defined above, and 
0 is 8 polybutadlene midblock represented by the 
following formula: 



CM, - CH * CH - CM. ^» 



» where n Id a positive Integer. This material is 
sometimes referred to as a S-B-S block copolymer 
and fs available from Shell Chemical Company 
under the trade designation KRATON D; for exam* 
Pie KRATON D'1101, KRATON O 1102 and 
KRATON D 1116. According to the Shell Chemical 
Company publications noted above, KRATON D 
1101 rubber has a weight ratio of polystyrene A 
and A v endblocks to the polybutadlene B mkJbbck 
of 3t?69: for KRATON 0 1102 rubber the weight 
ratio is 23:72; for KRATON D 1116 rubber It Is 
21:79. For example, with reeepect to the k*ATON 
D 1116 material the $um of the molecular weight of 
A with the molecular weight of A r Is 21 percent of 
the molecular weight of the A-B-A 1 block 



99 



copolymer. These block copolymers are aveiabb 
&& porous pellets, have a specific gravity of 0.84 
and a Shore A Hardness of 71 for the D 1101 and 
D 1102 block copolymers and 65 for the D 1116 
block copolymer. 

Another S-B-S block copolymer material is 
commercially available under the trade designation 
ScJprene 418 from the Phillips Petroleum Com- 
pany. 

Yet other eiastomeric resins which may be 
utilized to form the eiastomeric web erf the present 
invention are A-B-A' block copolymers where A 
and A 1 are polystyrene endblocks, as defined 
above, and 8 Is a porylsoprene midblock where the 
midblock is represented by the formula: 
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1* 



cm. 



, where n te a positive integer. These block 
copolymers we sometimes referred to as S*S 
block copolymers and ere also available from the 
Shell Chemical Company under the trad* designa- 
tion KRATON D, for example, KRATON D 1107, 
KRATON D 1111, KRATON D 1112 and KRATON 
0 1117. The KRATON D 1107. D 1111. D 1112 and 
D 1117 block copolymers have respective weight 
ratio* of polystyrene A and A* endbtock* to the 8 
rnktbkttk of 14£6 (0 1107): 21:79 (Dim); 14:86 - 
<D 1112) and 17;83 (D1117). For example, with 
respect to the Kraton D 1117 the sum of the 
molecular weight of A with the molecular weight of 
A" Is 17 percent of the molecular weight of A-B-A' 
block copolymer. The D 1111 grade is available as 
a porous pellet having a specific gravity of 0*63 
and a Shore A Hardness of 52. The D 1107, D 
1112 and D 1117 block copolymers are available 
aa pellets having specific gravitiea of 0.82 and 
Shore A Hardness of 37 tor D 1107, a* for D 1112 
and 32 for D 1117. Gerweily, the S-EB-S thermo- 
plastic block copolymers are easier to fabricate Into 
fibers and nwofibers than the S-l-S and S-B-S 
types and, accordingly, are preferred* 

Other exemplary elastomerfc materials for use 
In formation of fibrous nomvoven elastic webe or 
film* in the practice of the inventtori include polyes- 
ter eJastomeric materials such as, for example, 
thoee available under the trade designation Hytrel 
from E. I. DuPont DeNemours & Co., poiyiirethane 
eJastomeric materials such as. for example, those 
available under the trademark ESTANE from B, ft 
Goodrich & Co. and poiyamide elBstomerie materi- 
al such as, for example, those available under the 
trademark PEBAX from the flitean Company. Gen* 
erelly, any suitable eJastomeric fiber forming resins 
or Wends containing the same may be utilized tor 
the non woven webs of elastomehc fibers of the 
iwenttori and any suitable elastomer ic film forming 
resins or blends containing the same may be uti- 
lized for the etastomeric films of the invention. 

The ela$tomeriC fiber or film forming resin 
used in the invention may essentially consist of an 
elastomeric S-EB-S thermoplastic resin which typi- 
cally may contain plasticizers, pigments, antiox- 
idant* and other conventionally employed add)* 
fives. Further, aa discussed above, the S-EB-S 
block copolymers may be blended with polyotefins, 
e.g., poryethyfBne and/or polypropylene. The 
pory olefins which is utilized in blending the S-EB-S 
block copolymers must be. one which, when blend- 
ed with the S-EB-S block copolymer and subjected 
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to an appropriate combination of elevated pressure 
and elevated temperature conditions is extrudabie 
in blended form with the block copolymer. In par- 
ticular, preferred polyolafin materials include poly- 
ethylene, polypropylene and polybutene. including 
ethylene copolymers, propylene copolymers and 
butane copolymers. Blends of two or more of the 
polyolefins may be utilized. A particularly preferred 
polyethylene may be obtained from USX Chemical 
Company under the trade designation Petrothene 
NafiO.1. (Also referred to as fe NaOOt or Na6Qi j A 
particularly preferred polypropylene may be ob- 
tained from the Hlmont Corporation under the trade 
designation PC-973, CrwwaeriatJca of the U&l 
Chemical polyethylene are given below in connec- 
tion with the test runs summarized m the Tables. 

Typical characteristics of the Hlmont FC-B73 
polypropylene* as started by Hlmont, Include a den- 
sity' of about 0.900 own* per cubic centimeter 
measured in accordance with ASTM 0 702 and a 
mettfkw rate obtained In accordance wfth ASTM D 
1235, Condition L of about 36 grams per ten (10) 
minutes. Other characteristics of the PC-973 are a 
tensile .strength of about 4,300 pounds per square 
inch (psi) measured in accordance with ASTM 
DQ38; a flex modulus of about 182*000 psi mea- 
sured In accordance with ASTM D 790. B and a 
Rockwell hardness, R scale, of about 93 measured 
in accordance with ASTM O 785 A. The is 
believed to have a number average molecular 
weight (Mn) of about 40/100, a weight average 
molecular weight (Mw) of about 172,000 and a Z 
average weight (M2) of about 674*000, The poly 
dlspersity of the PC-973 (MwVMn) is about 4,29. 

Whether the elastic web comprises an elastic 
film (such as a blown or cast film) or a fibrous 
elastic web (such as* for example, a nonwoven web 
of maftblown fibers, or a web of mettblown fibers 
containing other fibers or particulates which were 
IfKwporsted into the web during Ha formation by, 
for example, utJBzation of the teachings disclosed 
in U.S. patent 4.100,324, discussed above, or a 
woven or knitted elastic web). It should have suffi- 
cient elasticity and be bondable to the gatherable 
webs of the composite structure of the Invention 
with sufficient strength to form a composite ma- 
terial which may be stretched and relaxed to pro- 
vide the desired degree of elasticity. Although 
some of the etastomeric materials, such as those 
m*de from KRATON resins, are somewhat tacky, 
they do 'not generally exhibit a satisfactorily hkjh 
degree of adhesion to many materials, particularly 



PAGE 11J52*RCVDAT 12/22/2003 4:22:1 6 PM [Eastern Standard Time] s SVR:USPTO-EFXRF-1/0 * DN(S:8729306 * CSIO.920 721 0279 * DURATION (mm-ss):13-48 



DEC 22 2003 15:33 FR KC LEGAL DEPT 



13 0 



whan hold in an elongated condition while being 
bonded to the other woo or webs of the composite 
material. Accordingly, heat or other typos ot con- 
ventional bonding techniques should preferably be 
utiHzed when such materials are to be utilised in 
, practicing the present invention* it will be appre- 
ciated that the degree of elasticity is one of the 
Important considerations in terming elastic compos- 
ite fabric* such as those of the present invention* 
pArticuJanV when such composite materials ere to 
be utilized In garments which are designed to eon- 
form to the body of the wearer. For example, in the 
manufacture of - disposable diapers a degree of 
elasticity of the fabric will assist in conforming It to 
the body contours of the wearer. Further, it is often 
desired that the composite material should nave a 
soft hand and feel so It Is therefore desirable in 
acme case* that the bonding of the elastic web to 
the other web or webs of the laminate be dons 
without the provision of an adhesive which would 
tend to make the resuttant material stiff. 

Because the elastic web may be bonded to a 
non-elastic material, by which is meant generally 
any suitable material which lacks the characteris- 
tic? of an elastic as defined above, the non-elastic 
material tends to have a limiting effect on the 
degree of stretch and recovery of the elastic web. 
For example, If the elastic web (a stretched to an 
elongation of 100 percent; U. % to twice Its relaxed 
length, and then bonded to a non-elastic web such 
as a nortwoven pofyolefin fiber web, upon release 
of the stretching force action on the composite 
web> the non-elastic web tends to prevent the ela* 
tic web from retracting fully to its original length. 
This requires that the elastic limit of the elastic web 
be greater than the desired minimum elastic limit 
of the composite material. For example, if It Is 
desired to prepare a composite material atmtchabte 
to 100 percent elongation, a 100 cm length of 
elastic web may be stretched to a length of, for 
example, 920 cm (120 percent elongation) and 
bonded at spaeed-apart locations to a 220 cm 
length erf non-elastic material. The bonded compos- 
ite elastic material is then allowed to relax and 
even If the elastic web to capable of recovering to 
its original 100 cm length, the non-elastic web 
bonded thereto wilt Inhibit full recovery and the 
composite may relax to a length of, say, 110 cm. 
Puckers or gamers will form in the gatherabre web 
between the bond points. The resulting HO cm 
length of composite material is atratohable to its 
220 cm 'length to provide a 100 percent sbn- 
gatabie composite material. The original length of 
the non-elastic web limits, in this hypothetical ex- 
ample, the attainable elongation of the composite 
material because the non-elastic web would act as 
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a 'stop 1 ' to prevent further or excessive stretching 
of the elastic web under the effect of stretching 
- forces which are less than the failure strength of 
the non-elastic gathered web. 

5 The elastic web may be bonded to the gathera- 
ble web by any suitable means, such as, for exanv 
pie, thermal bonding or ultrasonic welding, which 
wilt soften at least portions of at least one of the 
webs* usually the elastic web, because the 

7Q eiartomeric materials used for forming the elastic 
web have a lower softening point than many of the 
materials commonly employed to form the gathera- 
bte webs. Thus, effectuating the bonding by apply- 
ing heat and pressure to the overlaid elastic and 

ts gatherabte webs will soften at least portions of the 
elastic web by heating these portions (or the entire 
elastic web) to at least Its softening temperature 
and applying sufficient pressure to form a reason- 
ably strong and permanent bond between the ra- 
se solidified softened portions of the elastic web and 
the oathersble web. One difficulty wtth such bond- 
ing of films or nonwovan elastomeric webs te that 
the low basis weight of such webs renders them 
susceptible to losing their ability to contract to their 

2$ pretensfoned. that Is prestretched, dimensions If 
they are subjected, even briefly, to being heated 
while stretched and allowed to cool In the stretched 
condition. Such difficulties should not be encoun- 
tered in dealing with heavy basis weight webs such 

30 as elastic foam materials used for carpet baching 
and the like which should be able to sustain such 
heating and cooling, at least at localized portions or 
on the surface thereof, white being maintained un- 
der tension for at (east a brief period of time 

as without thereafter losing their ability to contract to 
their preteneioned* that ta prestretched, dimen- 
sions. However, the elastic films and elastomeric 
nonwoven webs of elastomeric fibers of the present 
invention have extremely low basis weights as 

40 compared to high basis weight, heavier elastic ma* 
tar late, such as potyurethane foams, which are con- 
ventionally stretched and bondad to gatherable 
webs. For example, the low basis weight elastic 
webs or elastic films of the present Invention may 

46 have a basis weight ranging from about $ grams 
per square meter to about 300 grams per square 
meter, preferably from about 5 grams per square 
meter to about 200 grams per square meter, for 
example, from about 5 grams per square meter to 

so about 100 grams per square meter. Accordingly, 
the extreme thinness, that ie low basis weight, of 
the elastic nonwoven webs which may be used in 
certain embodiments of the invention would appear 
to preclude subjecting them to such conventional 

w heating and stretching techniques because such 
rnaterials are subject to losing their ability to con- 
tract to their prestretched dimensions if cooled in 
the stretched condition. Accordingly* loss of the 
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■billy of tha elastic web to contract to its 
presmfttehed dimensions would mean that the 
oftherabte webs would not be gathered upon r&- 
lease of the tensioning, stretching force on the 
composite web. Thus, the composite web would 
not posses non-destructive elasticity since any sig- 
nificant stretching of the composite web would re- 
sult In the gatherable webs being torn or ruptured. 

Jn spite of th)s apparent problem, a distinct 
advantage of the present invention fe the ability to 
attain the elastic cnaractefUrtics in the composite 
web by bonding a low basis weight elastic web to s 
gatherable material, such as a non-elastic .materia], 
which may be of greater tensile Strength than the 
elastic web. by immediately relaxing the composite 
after the bonding step* Immediate relaxation of the 
composite and thus the elastic web after the bond* 
Ing step allows the elastic web to contract and then 
cool while relaxed, enabling It to gather the 
gatherable web so that the composite web pos- 
sesses elastic properties without rupturing the 
gatherable webs because the gatherable webs are 
able to extend and retract with the elastic web as a 
result of the presence of the gathers. As used 
herein and in the claims, "immediately* relaxing 
the elongated composite means relaxing it before 
the elastic web remains in ft* elongated candhxxi 
for a period of time such that it loses its ability to 
recover at least about 40 percent of Its etongafiorn 
as described above in defining the term "elastic* 
the tensile strength of the finished composite web 
is in most cases largely determined by the usually 
stronger non-elastic gatherable web which also 
serves, as described elsewhere herein, as a "stop" 
to Hrmt the degree of elongation attainable by the 
composite web without rupturing of the gatheraofe 
web. Naturally, the elastic w«b must be sufficiently 
strong to enable It to gather the gatherable web or 
webs to which It 1$ bonded and, generally, the 
strfrer the gatherable web or webs are, the stronger 
must be the recovering force of the elastic web or 
webs bonded thereto. As used herein and in the 
claims, a H gatherabie H web is one which can be 
gathered into pleats, loops or the tike by contrac- 
tion of the elastic web or webs bonded to it 
Although low basis weight elastic webs are pre* 
feted largely for economic reasons, particularly for 
use in disposable articles, the elastic webs may 
have basis weights considerably higher than 300 
gm/m\ for example, up to about 750 gm/m 1 or 
even higher. 

One or more elastic webs may be heat-bonded • 
to one or more gatherabie weba. for example, non- 
«Mesttc webs, by the application of heat and ores* 
sure and this may be effectuated by passing the 
overlaid elastic and gatherabie webs, with the elas- 
tic web being in a stretched, that Is elongated 
condition, through the nip of a bonder arrangement. 



at least one of the rollers of the arrangement op- 
tionally being heated to impart the requisite bond- 
ing temperature to at least the bond sites of one or 
more of the webs to be bonded. In many cases. 
5 the elastic web or webs have softening tempera- 
tures which are lower than those of the gatherabte 
web or webs to which tie elastic web(8) are to be 
bonded and. consequently, the elastic web<s> may 
be the only web(s) which ar* significantly softened 
ro in the bonding step. In other cases, the gatherable 
w«b<s) may similarly be softened. Accordingly, the 
elastic web(s>, or the gatherable web(s), or both are 
thus heated to above the softening temperature of 
the elastic web, at least at the bond sites there- 
in between. The heat tor the bonding may be applied 
by the rollers of tne bonder arrangement or by 
another heat source such as a heat source posi- 
tioned just ahead of the bonder arrangement How- 
ever, excellent bonding and an attractive pattern 
20 and texture of the composite elastic material is 
attained by utifcing pattern bonding in which the 
overlaid stretched elastic and gatherabie webs are 
passed through the nip of a bonder arrangement 
comprising an anvil roller and S calender roller 
26 having a repeating embossing pattern formed 
thereon. The anvil roller may be smooth or may 
contain a pattern such as one which Is the com* 
piamentary negative of « positive pattern on the 
calendar roller and one or both of the calendar and 
a? anvil rotters may be heated, as mentioned above. 
One skilled in the art will appreciate that the tem- 
perature to which the webs, or at least the bond 
sites thereof, are heated for heet*bonding will de- 
pend not only on the temperature of the heated 
js roli<s) or other heat source but on the residence 
time of the webs on the heated roll(s) or adjacent 
the other heat source, the contact pressure, the 
basis weights of the webs and their specific heats 
and thermal corKtuctrvrties. However,, for a given 
40 combination of webs, and in view of the herein 
contained disclosure the processing conditions 
necessary to effectuate satisfactory bonding can be 
readily determined by one of skill in the art. 

As to the bonding pressure utilized in cases 
4$ where the bonding is efectuated by passing the 
overlaid webs through the pressure nip of a bonder 
arrangement having a pair of rolls which form the 
nip, specification of the overall pressure loading 
along the nip does not In itself, take Into account 
so complicating factors such as the effects of pressure 
roll constiiiction, e.g„ roller diameters, materials, 
and embossing patterns, if any. on the nip width 
and pressure distribution through the nip. Nonethe- 
less, one skilled m the art, taking into account the 
SB overall pressure loading along the nip, the materi- 
als of constnjgtion of the pressure rolls, the pres- 
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sure roll diameters and the geometry of embossing 
patterns, ff any, on the rolls, will readily be able to 
appropriately select and vary an effective bonding 
pressure* 

The gatherabte web or webs to which one or - s 
more of the elastic webs are bonded may them- 
selves be elastic or. more usually, may comprise 
one or more non-elastic webs, Generally, elastic 
materials such as elastic fibrous webs have a rub- 
bery feel and In applications where the feel of the 10 
composite material is of importance, a non-elastic 
web such as a bonded carded nonelastfc polyester 
or nonelastic polypropylene fiber web, a spunbon* 
ded nonelastfc polyester or polypropylene non- 
elastic fiber web, nonelastfc celiulo&ic fiber W ebs, 75 
e.g.. cotton fiber webs, polyamkle fiber webs, o# n 
nylon 6-6 webs sold under tie trademark Cerex by 
Monsanto, and blende of two or more of the fore- 
going may be utilized. The production of spunbon* 
ded nonwoven webs Is illustrated in US. Patent so- 
4,340563, issued July 20. 1982 to David W. Appef 
et al. the dtecJosure of which is incorporated by 
reference herein. Generally, in the spunbonding 
process a thermoplastic material Is extruded 
through a splnnerette end eduction drawn into file- *s 
ments to form a coherent web of randomly depos* 
ited filaments on a collecting or forming surface. 
Generally, woven and nonwoven webs of any tex- 
tile or other material suitable for the purpose may 
be used. However, relatively Inexpensive and at- so 
tractive composite fabrics with good hand and feel 
and with good stretchafaiflty and recovery char- 
acteristics have been attained by bonding to one or 
both aide* of an elastic web (such as a fibrous 
elastic web) a bonded carded polyester web, a 
spunbonded polypropylene fiber web, and single 
and multi-layer combinations thereof, Satisfactory 
results have been attained by pattern bonding the 
webs together under heat and pressure to provide 
a composite material with excellent controllable *o 
stretchablBty characteristics and uniform and attrac- 
tive appearance. 

Referring now to Figure 1 of the drawings, 
there is schematically illustrated a continuous man- 
ufacturing process for heat-bonding gtrtherabfe 4s 
webs, which may be non-elastic webs, to each of 
the two opposite sides of a stretched elastic web. 
An elastic web which may comprise a fibrous non- 
woven elastic web or elastic film 4 is unwound from 
a supply roll 2 of such fibrous elastic material and, bo 
traveling In the direction Indicated by the arrows 
associated therewith, passes through the nip of $ 
roll arrangement 5, comprised of slacked rollers 3, 
a, in the reverse-3 path indicated by the rotation 
direction arrows associated with stacked rollers 6 
And a Form S roll arrangement 5* web 4 passes 
Into the pressure nip of a bonder roll arrangement 
9, which la comprised of a patterned calender roller 



10 and a smooth anvil roller 12. A first gatherable 
web 16 is unwound from a supply roll 14 and a 
second gatherable web 20 is unrolled from a sup- 
ply roll 18. First web 16 and second web 20 travel 
in the direction indicated by the arrows associated 
therewith as supply rolls 14 and 18 rotate in the 
directions Indicated by the respective arrows asso- 
ciated therewith. Fibrous elastic web 4 is stretched 
to a desired percent elongation between S roll 
arrangement 5 and the pressure nip of bonder roll 
arrangement 8, By virtue of the fact that the periph- 
eral linear speed of the rollers of S roll arrange- 
ment S is controlled to be less than the peripheral 
linear speed Of the rollers of bonder roll arrange- 
ment 9, web 4 is therefore stretched to a selected 
percent elongation thereof and maintained in such 
elongated condition during heafrbonding of the 
webs 16 and 20 to the web 4 In bonder roll 
arrangement 9. 

One or both of patterned calender roller 10 and 
smooth anvfJ roller 12 may be heated and the 
pressure between these two rollers may be ad- 
justed by well-known means to provide the desired 
temperature and bonding pressure to bond the 
webs 16 and 20 to the web 4 and forfh a compos- 
ite elastic material 22. 

Composite elastic' material 22, upon emerging 
from the pressure nip of bonder roll arrangement 0, 
passes to a holding box 24 wherein It Is maintained 
In a relaxed, un stretched condition for a length of 
time sufficient for fibrous elastic wob 4 to cool 
sufficiently to avoid Its cooling while it is in a 
stretched condition and thereby losing all or a 
considerable proportion of Its ability to contract 
from the stretched dimensions which ft had as- 
sumed during bonding. It has been found that 
elastic webs, in particular tow baste weight elastic 
webs such as nonwoven fibrous elastic webs, will 
lose their ability to contract to or return to their 
original uristretched dimensions If they are main- 
tained under tension at or above their softening 
temperature for any significant length of time, A 
brief recovery period in a relaxed, untensioned 
condition Immediately after bonding has been 
found to be essential to allow the low basis weight 
elastic web to contract and gather the gatherable 
wbs so that the bonded web attains its elasticity. 
After a brief untensioned recovery period of, for 
example, up to about 30 seconds, e,g- about 3 to 
20 seconds, In holding box 24. composite elastic 
material 22 i$ withdrawn therefrom for winding up 
on a storage roll, not shown. The provision of 
holding box 24 or equivalent means allows the 
untonstoned heafrbonded composite elastic mate- 
rial to stabilize, tiiat Is cooJ. while It is in an unten- 
sioned arrangement This altows the elastic web to 
contract and gather the gatherable web immedi- 
ately after bonding of the webs to each other. 
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fcicfttonally, this allows the elastic web to cool to a 
contracted, that Is nGntensioned, condition which 
avolde the elastic web becoming set et the 
stretched dimensions which it had assumed during 
bonding. It this were to occur the elastic web would 
be unable to contract and gather the gatherable 
web and, accordingly, the composite web would 
not po**ass elasticity because any significant 
stretching of the composite would result In tearing 
of the getherable webs. 

Conventional drive means and other conven- 
tional devices which may be utilised In conjunction 
with the apparatus of Figure 1 are wall known and, 
for purposes of darlty, have not been Illustrated In 
the schematic view of Figure 1. 

Some atretic webs, such as those made of 
KRATON thermoplastics, e.g., a ngnwoven web of 
mettHowft KRATON rubber fibers, have low soften* 
Ing temperatures and yet must be heated suffi- 
ciently to attain heat-bonding to what may be a 
dissimilar material, such as a bonded carded poly- 
ester web. For example, KRATON G block 
copolymer used to make some of the elastic ma- 
terials of the present Invention softens at about 
66 "C Successful heat-bonding of such dissimilar 
materials may be attained with a patterned, i.e., 
embossing, calender roller in which the raised por- 
tions of the pattern impose sufficient heat and 
preeeure upon the overlaid gatherabte web and 
stretched elastic web such that the fine fibers of 
the elastic web are softened to the extent that they 
may be melted and, depending upon the tempera- 
ture of embossing and the compressive embossing 
force imposed upon the webs by the bonder roller 
arrangement, may be forced from the areas of the 
elastic web which are compressed by the raised 
portions of the embossing pattern, resulting in a 
pattern of fine holes hi the elastic web. If the 
temperature and pressure of embossing Is not such 
that the fine holes are formed, the elastic web will 
usually be, as a result of its softening during em- 
bossing, indented in the area of embossing. In 
cases where holes are present in the elastic web, 
the peripheries of the holes in the elastic web 
appear to be formed of resolidified or otherwise 
condensed portions of the material of the elastic 
web which portions appear to be bonded quite well 
to the web or webs of gatherable material For 
example, with reference to Figure 2 and 2A there Is 
shown (schematically and not necessarily to scale, 
including relative thicknesses of the layers and size 
of the embossed areas or indentations 30) a com- 
posite material 22* mads by passing overlain webs 
16*. 4' and 20' through the pressure nip between 
calender roller 10 and the anvil roller 12. Trie 
composite materia} 22' is comprised of a first 
gatherabte web 18* and a second gatherable web 
20' heat-bonded to respective opposite sides of a 



fibrous elastic web 4\ The bond sites are spaced* 
apart resulting in gather* or pleats 1 6a and 20a * 
• (Figure 2A) being termed in webs 16" and 20' when 
the composite material 22* Is in a relaxed condition 

5 as shown in Figure 2K Gathers I6e and 20a are 
not shown in Figure 2 In order to be suggestive of 
the appearance of the composite materia* 22' in Its 
stretched condition. Fibrous elastic web 4 1 has a 
plurality of embossed areas 20 formed therein cor- 

10 responding to the raised portions of a repeating 
diamond embossing pattern on the calender roller 
10. The temperature and pressure maintained in 
the nip between the embossing calender roller 10 
and anvil roller 12 was such that the pressure and 

rs temperature imposed by the raised portions of cal- 
ender roller 10 termed indentations 30 within fi- 
brous elastic web 4* by softening or melting the 
microffbers of the web 4\ The peripheral portions 
28 of the indentations 30 of the web 4' illustrated in 

so Figure 2A include a reaoUdlfted portion or the ma- 
teria} which was formerly located in the Indented 
( area 30 of fibrous elastic web 4'. Peripheral por> 
' tkro 28, upon reaotfdHiqation after softening or 
melting in the pressure nip or cateqder roller 10 

85 and anvil roller 12. tend to form a reasonably 
strong bond with the overlaid gatherable webs 16* 
and 20\ In examining samples of the elastic com* 
postte, the indentations 30 became visible only 
alter peeling away one of the gatherable webs 16' 

so or 20*. (n several situations peeling away of one or 
more of the gatherable webs revealed that holes 
were formed through the elastic web In the em- 
bossed areas 26* However. It la possible that a thin 
layer, that Is a highly indented area, of material of 
elastic web 4* extending within the area of the 
holes was stripped away with the gatherable web 
upon the peeing away of the gatherable web from 
the elastic web. That is, the notes may have been 
formed as a result of the stripping away step as 

40 opposed to the embossing step. Particularly with 
heavier baste weight elastic webs, the embossing 
may result in a wtffMke pattern In which indenta- 
tions as opposed to holes are present in the elastic 
web. 

48 A aeries of tests was run in which gatherable 
webs of different materials were heat-bonded in a 
similar fashion to a nonwoven elastic web compris- 
ing meftbtown fibers of a blend of KRATON (Shed 
Chemical Company) rubber and polyethylene. The 

so runs were carried out on apparatus of a type - 
schematically illustrated in Figure 1 comprising a 
bonder arrangement (corresponding w 9 m Figure 
1) having a 14 inch (35.0 cm) wide bonding surface 
provided by a nominal 7 inch (17.8 cm) diameter 

ss smooth stainless steel anvil roller (corresponding to 
12 in Figure 1) and a nominal 7 inch (17.8 cm) 
diameter stainless steel calender roller - 
(corresponding to 10 in Figure 1) having thereon a 
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raised dlamoijd embossing pattern comprised of 
squares both diagonally aligned and diagonally ori- 
ented relative to the machine direction of the web. 
The embossing pattern is comprised of lends 
raised 0.09 inch (0229 cm} above the roller base 
surface, each land being a square having sides 
1/16 of an ich (0.150 cm) long with the facing sides 
of adjacent squares being 1/8 of m inch (0.318 
cm) apart as measured perpendicularly to and be- 
tween adjacent sides. 

The calender and anvil rollers are indepen- 
dently oil-heated and there id an S roll - 
(corresponding to 5 in Figure 1) And suitable feed 
rolls (corresponding to & 14 and 18, in Figure 1) to 
feed the webs to the bonder roll et controlled 
speeds. When composite elastic materials were 
made in which only one side of the fibrous elastic 
web was laminated to a gatherable web. the supply 
roil corresponding to supply roll 18 of Figure 1 was 
eliminated 30 that the gatherable web passed over 
the embossing calender roller 10 and the fibrous 
elastic web passed over the smooth anvil roller 12 
as Illustrated in the schematic representation of 
Figure 1. Both the embossing calender roller 10 
and smooth anvil roller 12 were heated to the 
temperatures Indicated below. The net force urging 
anvil roller 12 and calender roller 10 towards each 
other In the runs described below was about 3,400 
pounds (1,542 Kg) plus or minus about ten percent 
which is thus the force acting on me overlaid webs 
passing therethrough as no nip gap-limiting devices 
were utilized. The elastic web widths were 12 
inches (30.5 cm) wide before elongation and varied 
from about 10 1/2 inches (20.7 cm) wide at about 
25 percent elongation f£" In the Tables below) to 
about 7 Inches (1?£ cm) wide at about 850 percent 
elongation. 

The gatherable materials utilized In runs 1-18 
are summarized in Table I. Table I) and those 
following show the temperature of the anvil and 
calendar rollers, the basis weight of the fibrous 



70 



16 



20 



35 



00 



35 



40 



elastic wab utilized, the linear speed of the webs in 
the respective pinches of the bonder roll 0 and 3 
roll 5 and the consequent percent elongation im- 
posed on the fibrous elastic web during bonding, in 
each case, elastic meltblown fibers comprised a 
blend of 60 parts by weight KRATQN GX 1057 
block copoylmer and 40 parts by weight of a 
polyethylene sold under the trade designation 
Petrothene NaB01 by the U.S.I. Chemical Com- 
pany. (Also referred to as PE NaGOi or Ns60i.) 
K RATON GX 1857 rubber is described in detail 
above. 

information obtained from U.S.I. Chemical 
Company states that the Na601 Is a low molecular 
* weight, low density polyethylene for application in 
the areas of hot melt adhesives and coatings. U.S.I. 
has also stated that the NaBOl has the following 
nominal values: (1) a Broofcfleld Viscosity! cP at 
150 degrees Centigrade of 8500 am) at 180 do* 
grees Centigrade of 3900 when measured in accor- 
dance with ASJM D 3238; (2) a density of 0.803 
grams per cubic centimeter when measured in 
accordance with ASTM D 1505; (3) an equivalent 
Malt index of 2.000 grams per ten minutes when 
measured in accordance with ASTM D 1238; (4) a 
ring and ball softening point of 102 degrees Centi- 
grade when measured" 'in accordance with ASTM 
2fl; (5) a tensile of 850 pounds per square Inch 
whan measured in accordance with ASTM D 638: - 
(0) an elongation of 90 percent when measured in 
accordance with ASTM D 638; (7) a modulus of 
ftlgldity, T? (45,000) of -34 degrees Centigrade and 
(8) a penetration Hardnsss, (tenths of mm) at 77 
degrees Fahrenheit of 3.6. 

Na601 polyethylene is believed to have a num- 
ber average molecular weight (Mn) of about 4,600; 
a weight average molecular weight (Mw) of about 
22,400 and a Z average molecular waight (Ms) of 
about 83.300, The polydisperslty (Mw/Mn) of the 
Na60l is about 4.87, 
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TABLE I 



Gather able tfeba 



Runs 
4*8 



9*11 
12-15 
16-1? 
18 



Material 



Thermally bonded, carded web of 
poly (ethylene terephthalate) fiber* 
Multi-layer carded web comprising 
a layer of 60% by weight poly 
(ethylene terephthalate) fibers and 
40% by weight polypropylene fibers 
(fluffy side) sonically bonded to a 
layer of spunbonded polypropylene 
fibers. 

Spunbonded polypropylene fiber 
Spunbonded polypropylene fiber 
Spunbonded polypropylene fiber 
Thermally bonded/ carded web of 
poly (ethylene terephthalate) fibers 



Basis weight 
22 qtna/y& 2 



70 gma/m 4 



0.4 02/yd 
0.7 oz/ydj 
0.4 ozAydJ 
22 qms/yd 4 



2 



The following legends apply to TaWes II, ill, IV. V 

Anvil T12 ■ Temperature erf Anvil Roller (12), 
degrees Centigrade 

Calender no * Temperature of Calender Roller * 
(10), degrees Centigrade 

BW » Basis Weight of Elastic Web (4), grams per 



40 



Web LS - Respective Linear Speeds of Webs 
passing through Bonder Hon (B)/S Roll (5), feet per 
minute 

%B ■ Percent Bongation of Elastic web (4) at 
Bonding (Rounded to nearest Integer) . 

NOTE; Wtth reference to the schematic diagram of 
figure 1, bonder roll (9) Is comprised of anvil roller 
(12) and calender roller (10)- S rail (5) la comprised 
of rolls m and (8). 



so 
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TABLE II 





Anvil 


Cal€md< 


RUtt 


T12 


T10 


1 


54 


85 - 


86 


2 


54 


85 - 


86 


3 


52 


88 




4 


52 


96 - 


99 


5 


52 


96 - 


99 


6 


S2 


96 - 


99 


7 


52 


96 - 


99 


8 


52 


96 - 


99 


9 


52 


96 




10 


52 


96 




11 


52 


96 




12 


52 


96 




13 


52 


85 




14 


52 


85 




15 


52 


85 




16 


52 


85 




17 


52 


85 




18 


82 


85 - 


88 



All of the runs except Run 1B applied the 
gatherable web to one side only of the fibrous 
elastic web. In Run 18 the gatherable web was 
applied to both sides of the fibrous elastic web. 

The product obtained In Runs i through 3 
showed very good elasticity and appearance, the 
gatherabis web side being puckered in a fine, 
regular repeating pattern* The product of Huns 4 
through 6, In which the fluff side of the multi-layer 
gatherable web was bonded to the fibrous elastic 
web showed good appearance and good elasticity 
with good bonding strength. The product produced 
in Run 7 showed large, irregular puckers and weak 
bonding and we$ generally considered to be un- 
satisfactory. The products of Runs 3 and fl showed 
good appearance and good elasticity. The product 
of Run 10 showed some holes In the elastic and 
the product of Run 11 showed many hole? In the 
elastic, indicating that the bonding temperature 
may have been too high. Run 12 was unsuccessful 
In that the fibrous web broke after bonding was 
started and rather low bonolng strengths were at- 
tained. In Run 13, the elastics did not break during 
bonding but the product defaminated Runs 14 and 
1$ were more successful, producing a product with 



Web 

_,BW ZS %E 

125 20/10 100' 

125 20/8 150 

125 21/7 200 

125 20/10 100 

125 20/8 150 

125 21/7 200 

65 21/7 200 

65 20/10 100 

125 20/10 100 

125 . 20/8 150 

125 21/7 200 

125 21/7 200 

125 21/7 * 2D0 

125 20/10 100 

125 20/8 150 

125 21/7 200 

125 21/7 200 

€5 21/6 250 



good appearance end elasticity but with poor bond- 
Ing strength, the products tending to delamlnate 
rather easily. Buns 16 and 17 were not successful 
In that the fibrous elastic materiel broke when 
bonding was started, Hun 18 was successful and 
an attractive product with adequate bonding 

40 strength was attained. 

A further series of runs was carried out in an 
attempt to produce composite elastic material hav- 
ing elongations of approximately 25 percent, 50 
percent, 75 percent and 100 percent before failing. 

45 Failure occurs at the "ultimate elongation" of the 
material which is the elongation at which the ma- 
terial tears or otherwise fails, Elongation was tested 
In an (nstron testing device. A two inch by five (rich 
rectangle of the material was cut with the five inch 

50 long sides being substantially parallel to the ma- 
chine direction of the web of composite material 
from which the sample was cut and the two inch 
sides were clamped In the jaws of a properly 
calibrated instron testing device. It was then at* 

65 tempted to elongate each sample in two stages, 
with ona minute's rest between stages, to elonga- 
tions of 60 percent and then 100 percent after 
which the sample was relaxed to zero elongation. If 
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the sample fills during either of these two stages, 
the percent etongstion at failure Is the "ultimate , 
elortgatioriu" H the sample did not m during ettne* 
of the** two stages, ft was, after being relaxed to 
zero etongattorii then stretched at 10 foot per 
minute until rt failed, the percent elongation at 
break or tear being the "ultimate elevation" The 
desired or target elongation of 25 percent 50 per- 
cent, etc., of the composite elastic material should 
not be confused with the definition given above of 
an elastic materia) as one which is in itself (not the 
composite) capable of at least 25 percent elonga- 
tion and a stated degree of recovery. The stiffness, 
basis weight and bonding pattern of the gatnerable 
web or webs bonded to the elastic web or webs 
can be controlled In order to effect (reduce) the 



70 



1B 



degree of elongation of the composite material. For 
example, composite materials of considerably less 
than 100 percent elongation are often desired for 
certain end uses. 

"The composite elastic materials used in Buns 
19-26 were made by utilizing fibrous elastic webs 
of the same KRATON Ox 1B57-potyethylene 
Nn601 80/40 blends as utilized in Runs MB and 
bending to each side of the fibrous elastic web 
either a 22 grams per square yard poty (ethylene 
tereprrthatale) bonded carded web materia] made 
by Carolina Formed Fabrics (Runs 19-24) or a one 
ounce per square yard spurtbonded poly (ethylene 
terephthsJate) fiber web sold by g. I. DuPont do 
Nemours and Company under the registered trade- 
mark REEMAY (Runs 2S and 26). The results of 
these runs are set forth In Table lit following. 



TABLE HI 





Anvil 


Calender 








Run 


T12 


TIP 


BW 


Web LS 


t, 


19 


77 


74 


SO 


20/7 


1B6 


20 


74 


74 


50 


20/10 


100 


21 


74 


74 


50 


20/12-13 


67 - 


22 


74 


74 


50 


20/16 


25 


23 


73 


74 


SO 


24/16 


50 


24 


74 


76 


50 


24/16 


50 


25 


74 


76 


65 


20/13 


54 • 


26 


86 


84 


65 


20/13 


54 



See legends preceding Table XI 



The composite elastic material product of Run 
id was generally satisfactory but seemed to be 
somewhat overbonded, the sample of the compoa- 
rte material produced showing approximately 100 
percent elongation. Accordingly, the anvil roller 
temperature was reduced somewhat for run 20 
which produced a satisfactory composite material 
product showing an ultimate elongation of about 
100 percent The product obtained in Run 21 
showed very good uniformity. Run 22 produced 
satisfactory product showing a percent uftimots 
elongation of 56 percent* Run 23 was earned out 
using three different lots of fibrous elastic w*b 



material, the first two lots gf which yielded compos- 
He elastic material products having ultimate elonga- 
tions of 86 percent and the third lot yielding prod- 
uct showing an ultimate eigngtion of 78 percent 

In Run 25, the one ounce per square yard 
spunbonded REEMAY pc4y(ethyiene terephthatete) 
fiber web was used on the calender roller side of 
the fibrous elastic web and a 0.7 ounce per square 
yard basis weight web of the same material was 
used on the smooth, anvil rotter side of the fibrous 
elastic web. Run 25 produced good bonding and a 
satisfactory composite elastic material product 
which was somewhat stiff er that that obtained wfth 
the Carolina Formed Fabrics poly (ethylene tereph- 
thalate) bonded carded web material. 
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Run 26 id a repeat of Hun £5 except utilizing 
somewhat Highs/ bonding temperatures as indi- 
cated, the REEMAY spgnbonded poty (ethylene 
terephthatete) fiber web material bonded very well 
at the higher temperature, However, at such hfgher 
bonding temperatures It might be better to utilize a 
somewhat heavier basis weight fibrous elastic web 
although a satisfactory composite elastic material 
was obtained in this run. 

The necessity of allowing the composite web to 
relax immediately after bonding was demonstrated 
by comparative test Runs 27 and 28, In which 
similar conditions were maintained except for omis- 



sion of the relaxation step in Run 27, For these 
runs, a 22 grams per square yard thermally bon- 
ded poly (ethylene terephthalate) fiber nonwoven 
web was bonded to each aide of a nonwoven 
6 fibrous web of fibers of the same KRATON QX 
1657-polyethylene Nb601 60/40 blend as was uti- 
lized in Runs "MB and 1MB, having a basis 
weight as shown in Table IV, which sets forth the 
data far Runs 27 and 28, 



TABLE IV 



Anvil Calender 

Run t!2 TIP B£ Web L$ %E . 

27 H0 110 60 20/5-6 233-300 

28 110 HO 85 18/6-7 157-200 



See legends preceding Table II 

In Run 27, the bonded composite materiel was *° 
maintained under tension after the bonding step by 
winding ft directly onto a storage roll as the com* 
posto material emerged from the bonder rolls, 
without allowing it to relax. With respect to Figure 
1, this effectively involved replacing holding box 24 36 
wim a driven take-up roll. The resultant composite 
web had substantially no non-destructive elasticity 
because its elastic web component, its a result of 
the fact that the elastic web was held in an elon- 
gated, tenstoned condition while it cooled after 40 
bonding, had lost its ability to contract and thus 
form gathers in the gatherabie webs. By non-de- 
structive elasticity ie it meant that the composite 
oouki be stretched and allowed to contract without 
rupturing the gatherabie webs. Accordingly, it 45 
should be noted that the elastic web, upon removal 
of the gatherabie webs therefrom, still possessed 
elasticity in that It could be stretched and would 
contract to the dimensions which it had assumed 
during bonding, but would not contract back to its M 
original prebonding unstretched dimensions. As a 
result of this, the composite web did not possess 
non-destructive elasticity because the gatherabie 
webs would not have been ruptured or torn in order 
ta stretch the composite beyond the dimensions ft 65 
possessed during bonding. Accodingly, the com* 
postte web could not be elongated- without tearing 
of the gatherabie webs and thus the gatherabie 



webs resisted such elongation. Because the elastic 
web has lost Its ability to contract and form gathers 
in the gatherabie webs, the composite web had a 
smooth, nongathered appearance. Run 28 was 
similar to Run 27 except that the composite was 
allowed to run freely off the bonder rolls and the 
elastic web contracted, forming gathers In the nor» 
elastic web and providing an attractive, elastic 
composite web. 

A further series of runs was conducted in which 
elastic webs of meltblown KRATON QX 1657-poly* 
ethylene N&601 fibers of the same 60/40 blend as 
utilized In Runs 1-1 8 were bonded on each of their 
opposite sides to a poly (ethylene terepmhelste) 
powder bonded carded web of a basis weight of 14 
grams per square yard, sold by Carolina Formed 
Fabrics under the trademark CARELIE (The bond- 
ing powder used in the CARELIE fabric is sold by 
Eastman Chemical Products Inc, as FA 252 polyes- 
ter powder). The fibrous elastic web in each of the 
following Runs 29-40 had a basis weight of 55 
grams per square meter. After the two-side bonded 
composite elastic materials were made, six speci- 
mens were taken from each run the specimens 
being cut three inches wide In the cross direction 
and seven inches long in the machine direction. 
For thr&3 of the specimens from each run, one of 
the poty (ethylene terephthaiate) webs (Side 1} was 
separated for a distance of approximately one inch 
along the machine direction of the specimen and 
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pieced ki one jaw of an tostron tester while the 
remaining two bonded layers wore placed In the 
opposite jaw of the tester which was then set to 
move the Jaws apart at a rate of 10 Inches (25,4 
cm) per minute. The three highest peaks registered 
for «t least four inches (102 cm) of specimen 
examination were noted and an average taken of 
the mne values thus obtained for three specimens, 
giving a force in grams, per three inch width of 
specimens, required to detaminfite the poiy - 
(ethylene terephthalate) web (Side 1) from the fi- 
brous elastic web. For the three remaining spec* 
mens from each run, the poly (ethylene tereph- 
thaiate) web on Side 2 of the composite elastic 
material (Side 2 being the side opposite to Side 1 
above) was separated for a distance of approxi- 
mately one inch along the machine direction of the 
spedmen and placed in one jaw of an Instron 
tetter while the remaining two bonded layers were 



placed in the opposite law of the teeter which was 
then set to move the jaws apart at a rate of 10 
inches (25.4 cm) per minute. The three highest 
peaks registered for at least four inches (10J2 cm) 

s of each specimen deiarnination were noted and an 
•verage taken of the nine values thus obtained for 
the three specimens, giving a force in grams, per 
three inch width of specimen, required to da- 
laminate the poly (ethylene terephthaJate) web - 

to (Side 2) from the fibrous elastic web. 

The results are set forth in the following Table 
V, to which, in addition to the table headings de- 
fined above, the following applies: 

u Bond Strength - Bond strength expressed as the 
force, in grams, required to peel away a three-inch 
wide strip of gatherabie web from the elastic web 
to which It ie bonded, measured as described 
above. 

iLS V 





Anvil 


Calender 


Web 




Bond 


Strength 


Run 


T12 


no 


LS 


IE 


Side 


1 Side 2 


29 


67 


63 


28/8 


250 


76 


101 


30 


64 


65 


56/16 


250 


84 


125 


31 


€4 


64 


28/7 


300 


59 


64 


32 


64 


64 


56/14 


300 


61 


74 


33 


72 


71 


28/8 


250 


106 


156 


34 


72 


73 


56/16 


2S0 


78 


114 


35 


72 


73 


28/7 


300 


104 


115 


36 


72 


73 


56/14 


300 


94 


120 


37 


77 


78 


28/8 


250 


170 


253 


38 


7$ 


78 


56/16 


250 


129 


143 


39- 


76 


78 


56/14 


300 


130 


240 


40 


77 


78 


28/7 


300 


171 


279 



See legends preceding Table II 

Similar additional bonding strength tests were w 
conducted substituting for the diamond patterned 
embossing calender roller a calender roller having 
a repeating regular pattern of six circular dots ar- 
ranged in hexagonal patterns between which trian- 
gular patterns of three circular dots are inter- « 
spemed. The raised dots comprise about 17 per- 
cent of the surface area of the embossing roll. 
Generally, similar conditions were otherwise main- 



tained and comparable bonding strength results 
were obtained although the diamond embossing 
pattern Overall appeared to provide somewhat high* 
er bonding strengths than the he»agonal/triangular 
pattern of circular dots. 

Another series of runs was conducted in which 
a cast elastic film of about one mil thickness was 
made from a blend comprising 85 percent by 
weight Of a resin sold under the trademark POLY- 
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TROPE 37701 by A. Schulman Corporation of Ak- 
ron, Ohio and 15 percent by weiflht of AMPACET 
White Concentrate, comprising polypropylene and 
titanium dioxide, sold by Ampacet Corporation of 
Mt Vernon, New York, mo film was bonded to a 
bonded carded web of poly (ethylene teraph* 



thalate) having a basis weight of 22 grams per 
square yard. Polytrope resin Is believed, to be a 
block copolymer of poly (ds- butadiene) and poly 
(t^utyl-methacrylate). The conditions which were 
s utilized are set forth in Table Vi, below. 



TABLE VI 



Anvil Calender Web 

Run £12 T10 LS %B_ 

41 110 107 20/8 150 

42 110 107 20/10 100 



See legends preceding Table 

In each of Runs 41 and 42, a product was 
obtained which had good appearance and wee not 
very noisy with respect to crackling of the film 
when the composite, material was crumpled in the 
hand. The product of Run 41 showed more stretch 
than that of Run 42 as would be expected from the 
greater degree of starvation of the elastic film 
during bonding. Other elastic films may of course 
be used; for example, a film may be made of 
KRATON GX 1057 thermoplastic and a polyoieftn 
composition identical or similar to the compostlons 
described above for use in meltblowtno, "to make 
webs of nonwoven mfcroflbere. Such elastic films 
are also useful in the practice of the- Invention. 

Tests with other elastomeric materials were 
carried out In which a sample of the elastic web 
was stretched by hand and hand fed Into the 
bonder arrangement together with the gatherabie 
webs. For example, an elongated elastic web of 
meltblown fibers of polyurethane sold under the 
trademark ESTANE (B. F. Goodrich & Co.) was 
heat-bonded on both sides to the same poly* 
(ethylene tarephthaiate) fiber powder bonded car" 
ded web used In Rune 29-40. In similar fashion, a - 
(80 gram per square meter basis weight elongated 
elastic web Of meltblown fibers of an elastomerte 
polyester sold under the trademark HYTREL (E* L 
DuPont DoNemours & GoJ was heat-bonded on 
both sides to the same poly(ethylone tareph* 
thalate) fiber powder bonded carded web* The 
composite made with the polyurethane elastic web 
showed good stretch and an attractive appearance 
with significant necktag*down of the product due to 
the fact that the sample of the elastic web was 
hand fed to the bonder arrangement by holding the 
sample in a machine detection stretched condition 
and allowing the sample to feed through the bond* 



II 



er arrangement The composite made with the 
polyester elastic web Showed fairly good bonding, 
with apparently better stretch in the crjoss direction 

2« than in the machine direction. 

Composite elastic materials of the invention are 
utfllzablo generally In any article calling for an 
elastic material Such as, but not Bmrted to, stretcha- 
ble protective covers and wraps, outerwear, under- 

90 garments, menstrual and, Incontinence control art*' 
cles and garments such as disposable diapers, and 
the like. Their low cost relative to woven or knitted 
fabrics permits economic adaptations to 
"disposable* articles* by which is meant articles 

a* intended to be disposed of, rather than laundered 
and ranged, after one or a few uses. 

While the Invention has been described in de- 
tail with respect to specific preferred embodiments 
thereof* It win be appreciated that upon a reading 

40 and understanding of the foregoing numerous vari- 
ations will occur to those skilled in the art which 
variations are believed to lie within the scope and 
spirit of the present Invention and the appended 
claims* 

45 

Claims 

1, A method of producing a composite elastic 
» material having ar least one gatherabie web bon- 
ded to at least one elastic web, said method com- 
prising the steps of: 

(a) tensioning an elastic web to elongate it 

(b) bonding the elongated elastic web to at 
66 least one gatherabie web under conditions which 

soften at least portions of trie elastic web to form a 
bonded composite web; and 
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(c) relaxing the composite web immediately 
after the bonding step whereby the gatherebio web 
i* gathered to farm the composite elastic material. 

2. The method of claim 1 wherein the elastic 
web comprises a fibrous elastic web. s 

3. The method of claim 2 wherein the fibrous 
elastic web comprises a nonwoven web of 
oJastomoric fibers, 

4. The method of claim 2 wherein the Itorou* 
eteetfc web comprises a nonwoven web of w 
etotomeric microflbers. 

5. The method of claim 1 wherein the elastic 
web comprises an elastomerfc film. 

6. The method of claim i or claim 2 Including 
heat-bonding the elongated elastic web to the re 
gatherabto web by overlaying the elastic and 
getfwable webs and applying heat and pressure to 

the overlaid webs. 

7. The method of claim 6 including carrying out 

the heat-bonding by heating bonding sites on the so 
elastic web to a temperature of from about 65"C to 
about 120'C. 

a The method of claim 0 including carrying out 
the heat-bonding by hooting bonding sites on the 
elastic web to a temperature of from about 70 m C to ss 
about G0*C. 

*♦ The method of claim 1 or claim 2 wherein 
the elastic web has a basis weight of about & to 
about 300 grams per square meter. 

10. The method of claim 1 or claim 2 wherein oo 
the elastic web Has a basis weight of about 10 to 
about 200 grams per square meter. 

11. The method of claim 1 or claim 2 wherein 
the elastic web Is comprised of an A-B-A' bfocfc 
copolymer wherein A and A' are the same or & 
different thermoplastic polymer Mock, and wherein 

B is an akatomerfc polymer okx*. 

121 The method of claim 11 wherein A and A* 
each is a thermoplastic stymnkt moiety and B [a 
selected from the group consisting of poly- ' 40 
(athylene-butylena), pofyisoprene and poly, 
butadiene. 

13. The method of claim 12 wherein B is poly, 
(ethylene-butyiene). 

14. The method of claim 12 wherein each of A 4* 
and A f Is selected from the group consisting of 
polystyrene and polystyrene homotogs. 

15. The method of claim 14 wherein B is pory- 
(ethyleneHbutylene), 

10. The method of claim 1 or claim 2 wherein so 
the gatherahle web comprises a nonwoven, non- 
elastic material. 

17. The method of claim 12 wherein the sum of 
the molecular weight of A plus the molecular 
weight .of A' comprises from about 14 to 31 percent ss 
of the molecular weight of the A-B-A 1 block 
copolymer. 



16. The method of claim 13 wherein the sum of 
the molecular .weight of A plus the molecular 
weight of A* comprises from about 14 to 2d percent 
of the molecular weight of the A-&-A' block 
copolymer. 

10. The method of claim 15 wherein the elastic 
web is comprised of a blend of said block 
copolymer plus a polyoktfn. 

20. The method of claim Id wherein the 
polyotefin is selected from the group consisting of 
one or more of polyethylene, polypropylene, poly- 
butane, ethylene copolymers, propylene 
copolymers and butene copolymers, 

21. The method *of ctoim 1 Qr claim 2 including 
carrying out the heat»bondJng by passing the over, 
laid elastic and gatherable webs through a pressure 
nip formed between a pair of bonding rolls, at least 
one of which comprises a patterned calender roller 
and at least one of which Is heated to a tempera- 
ture above the softening temperature of the elsstic 
web, 

22. The method of claim 1 or claim 2 including 
maintaining the elastic web In a stretched condition 
of at least about 100 percent elongation during the 
bonding. 

23. The method of claim 2 wherein the fibrous 
elastic web comprises a nonwoven web of melt- 
blown elastomeric fibers and the gatherabio web 
comprises a non-elastic web, 

24. The method of claim 2 wherein the fibrous 
elastic web comprises a nonwoven web of mek- 
blown eiastomeric fibers and l« maintained in a 
stretched condition of at least about 25 percent 
elongation during the bonding. 

25. The method of claim 24 including maintain- 
ing the fibrous elastic web In a stretched condition 
of from about 25 percent to 550 percent elongation 
during the bonding. 

26. The method of claim 24 wherein the fibrous 
elastic web has a basis weight of from about 5 to 
300 grams per square meter- 

27. The method of claim 24 wherein the fibrous 
elastic web has a basis weight of from about 10 to 
200 grams par square meter. 

28. The method Of claim 24 wherein the 
gatherable web comprises a nonwoven, non-elastic 
web. 

29. The method of claim 1 or claim 2 including 
bonding a non-elastic web to each of the opposite 
sides of the elastic web. 

30. The method of claim 1 or claim 2 wherein 
the composite web is relaxed for a' period of up to 
about irtrty seconds after bonding. 

31. An elastic composite material comprising at 
least one elastic web bonded to at least one 
gatherabto web which is extensible and contractible 
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with the elastic web upon stretching and relaxing of 
the composite material, the composite material fac- 
ing made by: 

(a) tensioning the elastic web to elongate it 

(b) bonding Did elongated elastic web to at 
least one gatherable web under conditions which 
soften at least portions of the elastic web, to form a 
bonded composite web: and 

(c) relaxing the composite web Immediately 
after the bonding step whereby the gatherable web 
Is gathered to form the composite elastic material. 

32, The material of claim 31 wherein the elastic 
web comprises a fibrous elastic web* 

33, The material of claim 31 or claim 32 
wherein the elastic web Is bonded to the gatherable 
web at a plurality of spaced-apart locations in a 
repeating pattern and the gatherable web is gath- 
ered between the bonded locations. 

34, The material of claim 32 wherein the -fi- 
brous elastic web comprises a nonwoven web of 
elastorneric fibers. 

36. The material of claim 32 wherein the fi- 
brous elastic web comprises a nonwoven web of 
mettbtown elastomeric fibers. 

36. The material of claim 31 or claim 32 
wherein the elastic web has a basis weight of from 
about 5to 300 grams per square meter, 

37. The material of claim 31 or claim 32 
wherein the elastic web Has a basis weight of from 
about 10 to 200 grams per square meter, 

38. The material of claim 31 wherein the elastic 
web comprises a nonwoven web of melttolown 
elastomeric fibers selected from the group consist' 
fog of (0 fibers of A-8-A* block copoiymers wherein 
A end A* may be the same or different and each is 
a thermoplastic polymer block and B la an 
elastomeric pofymer block, and (II) blends of one or 
more pofyolefms with (I). 

39. The material of -claim 38 wherein A and A' 
each is a styrenic moiety and 8 is paly<ethylane* 
butylene). 

40. The material of claim 39 wherein each of A 
and A' is selected from the group consisting of 
polystyrene and polystyrene homologs, and the 
poiyofefin is selected from the group consisting of 
one or more of polyethylene, polypropylene poly 
butene, ethylene copolymers. propylene 
copolymers and butene copolymers. 

41. The material of claim 39 wherein each of A 
and A' is selected from polystyrene and polysty- 
rene homologs and the sum of the molecular, 
weight of A ptus the molecular weight of A' is from 
about 14 to 29 percent of the molecular weight of 
the A-B-A 1 block copolymer. 

42. The material of claim 40 wherein the block 
copolymer comprises at least about 10% by weight 
of the material. 
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43. The material of claim 40 wherein the block 
copolymer comprises at least about 20% by weight 
of the materia). 

44. The material of claim 40 wherein the block 
5 copolymer comprises at least about 30% by weight 

of the material. 

45. The material of daim 40 wherein the meH* 
blown fibers are comprised of from about 10 per- 
cent to 90 percent by weight of the A-B-A' block 

jo copolymer and from about 90 percent to 10 per- 
cent by weight of the polyotefin. 

4fr The materiel of claim 31 wherein the elastic 
web comprises an A-B-A* block copolymer wherein 
A and A f may be the same or different and each is 

75 a thermoplastic polymer block and B Is an 
elastomeric polymer block. 

47. The material of claim 4$ wherein each of A 
end A' is selected from the group consisting of 
polystyrene and polystyrene homology and B is 

so selected from the group consisting of pcfy- 
(ethylsne-butylene), polyisoprene and poly 
butadiene, end the sum of the molecular weight of 
A plus the molecular weight of A 1 comprises from 
about 14 to 31 percent of the molecular weight of 

s* the A-B-A 1 block copolymer* 

4& The materiel of claim 48 wherein each of A 
and A' is selected from the group consisting of 
polystyrene and polystyrene homologs, 6 is poly 
<ethylene-butylene) and the elastic web is further 

30 comprised of a polyolefin selected from the group 
consisting of one or more of polyethylene, poly- 
propylene poiybuterte, ethylene copolymers, pro- 
pylene copoiymers and butene copolymers. 

49. The material of claim 48 wherein the elastic 

ss web is comprised of at least about 20% by weight 
of the A*B*A' block copolymer. 

60. The material of claim 48 wherein the elastic 
web is comprised of at least about 30% by weight 
of the A-B-A" block copolymer. 

49 $1* The material of claim 31 or claim 32 
wherein the elastic web is bonded to the gatherable 
web at a plurality of spaced-apart locations In a 
repeating pattern and the gatherable web is gath- 
ered between the bonded locations. 

45 52. The material of claim 51 wherein the 
gatherable web Is a nonwoven, non-elastic material. 

53. The material of claim 52 wherein the 
gatherable web comprises a web of fibers selected 
from the group consisting of polyester fibers. 

so polyolefin fibers, potyamlde fibers, eellulosic fibers 
and mixtures of two or more thereof. 

54. The material of claim 52 wherein the 
gatherable web comprises a nonwoven web of poly 
(ethylene terephfhaiate) fibers, 

gb 55. An elastic composite materiel as shown 
and described herein. 
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